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Abstract 



A voltage detection circuit detects a regulator output voltage. A current detection circuit detects a regulator 
output current. A first amplifier circuit generates a voltage error signal in response to a command output 
voltage level indicative of a target value of the regulator output voltage, and in response to the detected 
regulator output voltage. A second amplifier circuit generates a current limiting signal in response to a 
command limit current level indicative of a limit value of the regulator output current, and in response to the 
detected regulator output current. A device controls the regulator output current in response to a control 
current. A first transistor provided in a flow path for the control current is driven in response to the voltage 
error signal. A second transistor provided in the flow path and connected in series with the first transistor is 
driven in response to the current limiting signal 
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X^5©X. *m£E»lfflI^fT3M«lii'li[HlS§2 8 4£t 
8fE«l»P&fT^i6IWt«@»2 9 ©?-£^-X«K£ct (3 

[0 04 7] 6Lh^£<fc?C, *ji0fi#jifc:J:fttf. 

f-7>vX^Q3 7 t**BJ!lcas«SF*l. dftb2 0© 

tfS £<>:&< tH#h'7>S?;*^Q 2 1 flD^— XfcfllSfi 
S&MWr*. ftoX. Httjh7>5>X*Q2 1 ©^-X 

<«*iw»f «ifc^€St («*«h 1 1 k^-t 

tE^al^-i' 1 1 K^ttS h7>y^^Q20Kl/ 
£8rriSHB«*&<fcD. «EEM £ a.l'-*2 lffl^S: 
[0 0 4 8] 2O0h7>yX^Q3 1. Q3 7 

cfcD&j£LXf|iffil£*l3©X. £nS*E«*fl»£« 

tiWil/- *2 l©*J5tt*»iC>*C<t*«-C*«. 
[0 0 4 9] £6K. iE^al/-^2 1 tt. 

Xt^5©X. Z<nmt)b7>i?7.?Q2 iOlMXtCffc 
CtlCfcO. tlE^iV-^2 1li, ct 

[0050] (as 2 (ommmm) ±a ufc* 1 © 

[0 0 5 1] BSCStiffil/^al/- *3 9 43V>X. 

2 3fcgjs$nr^5. A'^f'JiEVbOTi 
snass&A**? 2 2 £«k*f 3 1 tnmzit. & 

I l=Vb/R2 9 X (R3 0/ 
[0 0 5 6] C© (3) £0>&#ft>3J:3IC. AyfU 

Vref3£^x.fcig£i:Jt&LX R30/ (R30+R 

3 1) fg(C<£i)££tt&. dtlJlcfcO. A»^'J*flEVb 
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JaR3 0. R3 ltf»S£*#flEgI»4 0 (SSt^BEHSS 
iCfflS) A«»«<**rO><&. £©#EEB!&4 0©#ffi/£ 
Cli. tt^MK*^I 1 fc«S"r*»P«B£VrcHTS*^ 

[0 0 5 2] 3iftfif«Pt^«SKIH»Sff3fc*©*'^7'. 
>7 r 4 1(l h7>$?**Q3 8~Q4 6!&*&fc*»ft 

I8HIS4 2 m2<Dmm\3®iztt%) t, zwmmm 
awcsnxn*. cc-e. M»Jt*giHiK4 2*«js£-r-5 

10 h7>5?X^Q38~Q46tt, ■f-n^*lH»it«l3BS 
2 8£#fi£-r5 N7>v?^Q2 2~Q 3 0 KtfJfcl/X 

>7"2 6, 4 1 ©(4«««lHlKtt«lll&S tlT 

[0 0 5 3] h7>^X^Q3 8©y-htt. J:B#flE 
B»4 0O»fiEjAK:jiK$n. h7>WQ3 9©y 
— SiaR2 9ttH*h7>->-X^Q2 l©x5-y 
5»fc©*a«S«jfiiCSEB!SnTV>S. h9>vX 
*Q4 6®y-htt 1 A*-f7X«EEVBIASl 
20 5if 3 6l;S^^nTlr^. unbt<7>7"2 6. 
4 1 ©IE<W©«Mi^4 3 \tMM.XJlWH- 2 2 fcaaash 
X43D. ^7>7"2 6. 4 1 IJA-yf 'JtEVbOi 

[0054] ±.mmf$.zftz>ni£i'*=L. v-9 3 9 a. 

S5l.©*i6»!8T?ll!WUfc«BEU'^jLk-^2 1£R« 

#X#£. 'dO«. 9tt£4T©«fc5 
&4«***rUTH*. TJMyfe. M»*«@8S4 2tt« 
mXljM* 2 2 £lEflJ©S*fS®fi: t LXidf^ L. ffiiniR 
30 2 9 ICtt«BX»J» 2 2 LTttl*«* I 

otCtt«Ufc«BE*«ttllJ4ns. fittR 2 9 

C«k*«a«fl£* h 9 >-> , X?Q 3 9 ©y- HiiSSA 
*T5^<h*«X#. •EEMra.l'— *2 UCiSUXj&g 
tStlfcit«0»2 4«;*<i:<t:AtT#*. dttfCi 

0. i«iiiiBS2 4fc:«to*i;sffl:«WT*Jft<aq. ifi 
•5. 

[0 0 5 5] St, H9>v7.^Q3 8©y-m«. 

fitlSAAMHf 2 2©«J££#JHhIS&4 0»C<fc9#EELX 
40 #£ft5£*«JEEVref3?J*#A£ftX^-5. 

»^*fll5«8SI ltt. *© (3) ^:lc^T<fc^»c^4. 

'uT. R29. R30. R3 1H ^tl-iftlSiixR 2 

9. R3 0. R3 l©fitt«**LXl»*. 
(R30+R3 1) ) - (3) 

[0057] ($3 (Dmmmm) *?!w©^ 3 © 
i^g^ico^x, mmu-^ii/-^©«»w^Bg$^ 

50 aa*#u«fiiJ»icp(r»Ti!im-*. 
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[0 0 5 8] 06{r^-rmBE^iU-^4 4*3^T. 
NPNSC0h^>v ! 7:^Q4 7 0B1MB F7>5?X*K 

T^5. b7>yX^Q2 1, Q4 7i5j;tf&triR2 

i, R3 2H man cizttisX9\-mf-rzmifci:&-D 

[0 0 5 9] ME.U^^.U—^ 4 4(i, Hif]by>^7. 

*Q2 l&mmrztztbiz. -&n&.mmmo-*^7y-7 

4 5 £j£.m3iLfflWm(D7t-<7>74 6 <h£ffix.Tt>3. 
*^7>:/4 5ti. h7>vX^Q4 8~Q5 6*»Sfc 
SS»J«i|i[eI!84 7 ($l<BiMBlHl&£ffi£) t. 
S6«it«@tt4 7KiJ:r)tt»PSn*h7>^X^Q5 7 
(fgl©F5>v7.^tC*8S) t*6M$nTV»5. 
^T>y46tt. f»7>-^Q5 8~Q66 

*Q6 7 (SB2©h^>3?Z^K:ffiS) <*:*>S*isJt;*ft 

[0 0 6 0] K5>yxj»Q5 7<tQ6 7tl±HC3|« 

7>^Q4 7©^-X£©P.3Ki£^nc£ift£ttTV> 
5. F7>S?**Q4 8~Q5 6a>Sfc*3a^«la«& 

47(1 * i ©^jg^tr^-r^»ii*S[iss 2 8 tc^u 

!>7>yX?Q 2 2 ~Q 3 0 ©W*Si£Ee$-B:-2> 
££t>fcWB*3 2 £ 3 3 lz*ttZ8mm&&RlK21i: 
tzm&iiUiT^Z* ^»lg*i@!S4 8 %£M4NBI3!& 
4 7 ^-©gtjBfctftoT^*. 
(0 0 6 1] ^7>7'4 h^>v7.^Q 

4 8©y- Mi. ^^ttiTjmJiV 1 tCffi^T?»S**lE 
Vref4#t5A&*l3ttHF4 9tC&^£ft. F^>S>X* 
Q4 9©^- Hi. £>£E@»3 5©#flE,£K8*£$ttT 

*fc. h7>yX^Q5 7«y-Hi Sftite 
@&4 7©tB*y-H-3S0 h7>yX^Q5 3i:Q5 

5 ©£- F U-f >©#®«^&t;:&^$ttT^3 <h 1 1» 
ir. •Kffl?i«[Hl?S&«lfiEr*n>T : >tt-C2 LtiSttR 
3 3 <fc©aWH»Stf UTftRaaJS?- 2 3 tr&££$n 

[0 0 6 2] ^7>y'4 6Cfil»T, 

yX^Q5 8«y-Kl fg^fWJg«flE I ltffiSgT* 
S**EVref23ft«*iL6n*jSHF3 7iCaElJl!$n. 1-7 
>y7^Q5 9©y- hfi. «*i[U?S2 4©IH**?C 
SM*£nT^*. h7>yX?Q6 7©y— h 

tt. mW}®m®&4 8©lB*y — -Ft?* 0 H7>yX^ 
Q6 3£Q6 5©#FK>©^Jig^lC^$nT 
l^itfctc. (4ffili*lilSS*«^-r*3>5 : >-y-C2 
2<tjginR3 4t©it?iJ(5IifS^LT*!®til7J« ; P2 3 
KftlfcSttTHS. h7>yX?Q5 6tQ6 6 
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©g-y-Fli. A*-f7X«EEVBIAS2 etl-SSSH 1 
3 8CS^ntl^„ 

[0 0 6 3] ±Jtm&*$fr>WZ\s**.\s—5r 4 411 
j8 1 0*16»IB-r»"flUfc«EHr3.W-^ 2 1 <h^«l 

c u T»fp l . si i oMm&m t ^«©2&*£f#£ C <t 

h7>yX^Q5 7tQ6 7l:ll Hi 
7Jh7>v'X^Q2 1©^-X«8it (Q4 7©3 
Soft) TrtttK.. ££K-^©l/hFE©;*:€r;*£J#:3F 
5 >vX^Q 4 7 ©^-X«^tSn*©T. Z.n*> h 
10 7>yX^Q 5 7tQ6 7 tizmti^>mmit^<0^< 
I C{fc£tt*:*fiEM^Ll/-*4 4 
tt. K7>yX^Q5 7iQ6 7©h7>yX^D--fX 

[0 0 6 4] ±aiLfclIl$fcttm2©&*i60 
ffi<h«S£D. h7>> J 7.^Q5 7©FW-f>©m)I 
H «8tA*jj|IKP2 2tSJlin$n*«flEtC7!i^t>6T^ 
Ch7>yX^Q4 7©^— X • I5-^r=1iff (3$ 
0. 7V) fcfc*. «EoT. t>7>y'X?Q5 7. Q6 

20 7 &mmmt?z»&m<t3.<i3.r)* mocmosls 

[oo6 5] (m4<Dmmmm) #nz. ±mvtz%3<d 
nmm&£%mistz%4(DmMBmiz^r. 

c©^«. s*u©5lifij&si££j&LT$g2©^ig 

30 [0 0 6 6] 07tr^TmJEW^iU—^5 0i5t,iT. 
l©Z3U:7^««!tltB^^2 3l:ii$ntU5. £ 

fc. «aiA^^2 2 t«ie«-?3 i £<Drn\z\ma.m 

g§ 4 0 tfftt*£ n, ^©#m&Kvi*g^lB«ijit I 1 tc 

«a-r*»ptevref3*«tj«sn*. 

[0 0 6 7] ia^m{r^««t«I«^fT-5^:4e)©^T 
>7 r 5 1«, K7>yX?Q6 8~Q7 2*»^Sft 
tf*i[51SS5 2 (IS2©ltili@!S{cfflS) <h, ^©M«ll« 
40 tg[sigS5 2{C«t0©lW$tl*h7>> ! X^Q6 7<t^e> 

*ii«sftTir><5. m®jis«hihiss 5 2 n\<j>mm&& 

lC^-Til«l±i"SlHl?S2 9 {C*5^T& h7>^X^Q 3 2 

~q 3 6 (Dmnm^Rifcimz 1 1 h\znmM 3 2 1 3 

[0 0 6 8] i^T. h7>yX^Q6 8©y-F«. 
»JEIaIK4 0©»JEjac««Sn. h7>yX^Q6 9 
©y-F«. SiaR2 9<tai*h7>> f 7.^Q2 1 ©X 

v7.^Q 7 2©y-Fti. /U 7X^)£VBIAS1 
50 5n-5S!^3 6{C^$nT^-5. 
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[0069] ^mmmom&u^^ v—& 5 o ». sg 

igffiR2 9£«fctf#ffiEj884 Otro^T 

|g 2 <D^mmm^um i^mmu^ v—9 3 9 <ti^« 

[0 0 7 0] (US 5 ®%l£JfftB) *fg^©fg 5 © 

5 3 tt. ^*SitS©ji«^«S«Hg^fig^T 

\tP^^)VM) TfeoTMOS H5>>?7.3'Q7 3, 
Q7 4£jgftR3 5 Kft&ffl&KlZffitii) GOTHIC 
ii^tlTV^. fitaR3 5©«»WtEEtt. ^©igtaR 

[0 0 7 1] WEl^a V-9 5 3 tt. j£«J£$ffllffl© 

^r^T>zf 5 7 t^.nmmmm<D-t^.7 5 8 t^m 

8 3fr6fc-53»W«BlHl<&5 9 (?g 1 ©if iHlElS&l-ffl 

s> <t. z\commmm®t&5 9\z£K>mm2tiz±mh 

7>yX?Q7 3 (SglWh^xvv^KfflS) 
mmZtlT^Z. ^7>7'5 8(l h7>yX 

^Q8 4-Q9 2A»&ttS«ftii«S»6 0 (fg2©if 
♦StsISSlcffi^) £. :i©Mili»<s[Hl86 0 tc^DSfl^)^ 
*l$±fBH7>->*X^Q7 4 (m2»h^>v7.^tCffl 
3) ^tlb^T>7 r 5 7. 5 

8tt, «il£A/7«T5 4. «K*?6 1 (^7>KS*F 

jctis) tc^n-ens^$nrcmii^6 2. 6 3*^^ 
as*ffivDD (ma«5v) zmrwim- z>&?\zu^>t 

[0 0 7 2] S»fii*ilHlSS5 9. 6 o«. ^-ti^'n^e 

m/iV 1 »;«S-r-S*qs«ffiVrefSA<#A.6na«aHF6 

6 3 t<DfiUZ\t. SfetR 3 6. R 3 7 ©it?iJ[H]S§A>b& 
£#JBhI8§6 5 («BE^aaisISS*5cfc^fitn:^l£iilSS(rffl 

s> )W»asnT*o. ±i2h^>> j x^Q7 6«y- 

i (cffia-r-5S**ffivref675^^e»n5^6 6izm 
m-fim^zmm^nTi^.. 

[0 0 7 3]&;fc. h7>yX?Q8 3, Q9 2«y- 
R4. /W7X«EEVBIAS3 A?%;tb*l35S^ 6 7 iZfe 
i^$nT*30. h7>iyX^Q7 3. Q 7 4<DFU-f > 
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• y- uactt. ^n^nsiKR 3 8 >^>+f-c 2 

3 <t*^J&:Sfi[tt*«@tt. fitaR3 9tzi>^>1tC 

2 4 £#&fc*ffiffitf«igttj&««snT^<&. 

[0 0 74] Z.<Dm&.U3r3-V—9 5 3"C«. H5>> ? 
X^Q7 3. Q7 4&#rf&t>h7>i;X5'£.l,Tmm 

I o HU mmXf}^ 5 4^?,h7 >y7^Q 7 
3. Q7 4^LT8gn-5. 

[0 0 7 5] «RtH*JH t 5 5»C»«Snfcft«r©«fit. 

10 «RL*«isttiiRi«fcot>**ir»«^ (a*»ff©« 

. SMMMBlsIgg 5 9 13. h7>^7.^Q7 3£fMI8l 
-T-SditCi-pT. ttSy3*ffiVo^^tB7J«EEVl(C 

[0 0 7 6] -77. Atf©«tt«RLatfiRttR 1 ±9 
t>/J>3V>#^ (iftfMWSR©*^) . illWi*I[eJ8&6 0 
tt. h7»'Xi'Q7 45ait4Cil:ioT > tt573 

msu o#»**iib«ei nzmis<uz£o\zfenffi 
its wm^fso, z.<nn. tti73«ffivo^ii^ai73mffiv 1 

«fc9fc*£<&5©Th^>^X*Q7 3(±+#£^> 

[0077] d©ie>f;. *nmMmv>W£u*^ V- 

?53t., h^>iyX^Q7 3. Q7 4^7J«KI o 
«BEIy^xLly-^2 1 ifajflllCiMtrf ftoT. 

[0078] (.meomfa&m #.\z. ±M^r^5<D 

30 IIJg^^^L^6©Slig^S8fro^T. 

[0 0 7 9] 09 ICiftffil/^a l/-^ 6 8 ii^T. 

R4 0 («n?t^a3Sfit(CfflS) i. 3^CP9i:««S 
drTtiP^^^S) TSoTMOSh7>yW 
Q9 3. Q 9 4 iA^ltC^^nT^-S. 
40 [0 0 8 0] 8tt. £«S«ffffl0> 

^7>7'6 9 iS*Sfta»ffl©^T>y7 0 t^iS 
^.TV^. ^7>y6 9«. gftif 4SIHIS& 5 9 i. d 
©H«I«*S[sIS8 5 9 (Ccfc 9«®$tl^)±l2 h 7 >vX^ 
Q9 4 (.%l<Db7>iSX*lzmm £fr*>mtfc.2tlT 
CCl-C. h^>i^7.r5'Q7 6©y-hfi. Mmth 

ijtm-5 5\zmm^t\. f«7>^Q9 4©Hiy-r> 

-y-hF B 1tC«. ffi*riR4 lia>f>U-C2 5iA^6» 

[0 0 8 1] -7j. 7 > 7 7 0(4. b7>zSX?Q 
50 9 5~Q9 9*^ftS«lMi«Eia7 1 (SB2©ii«EI 
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T&»ii*IlsI!S 5 2 tH*©««£S«ATV»5. 

■C, K7>yX^Q9 5©y-htt*^6 6 KttttS 

n. h7>yX?Q9 6(Dy-HiSjnR4 0ih7> 

•5. *fc-. h5>^7.5'Q9 9(Dy-htt, ;M7X« 
JEEVBIAS4 #<£F*.&nSi|?7 2tC«ttSn, h7>v 
X^Q9 > • y-hHKtt. fittR4 2i3 

>y>u-c 2 6 t^Snt*fi«*MlSISA*«ttSnTV» 

[0 0 82] *HJS^J8©«JIP^zl 1/— ^ 6811 £ 
5®*M«»-CK9iUfc*EEM £ jLl'-* 5 3 &n*C 

3. £MJMiS&7 l»4»aSA*«H L 5 4*iE« 
O&mn&i: UTIWPU gfitR 4 o caws****? 
5 4 £S*fim&<!: LTttJ^*Sg I o CJt« Ufc«flE#ft 
ffiSftS. Z.<Dfcsb. ftttR4 0K«k*lftiiHtJESl»7. 

JEI/^-lU— ^5 3C:fc^T&g<h£nfcif*ilHre&5 6 
'€*<dt*«T?#*. -t©*S*. *S4®EhI£&5 6fr£D£ 

[0 0 8 3] (*<0«O*l6»») ft*. *56W±±IH 

LB.t>HiBK:*-rftsafi»tici8je3n$ ! t>©T?ttft 

ft*16»JBK:^»T^r>^2 6. 2 7. 4 1. 4 
5. 4 6 v 5 1. 5 7. 5 8. 6 9. 7 0^MOSh7 
> * £ «fc D *ls£ L /X-f #—9 V^yV7.9\Z. 

[0 0 84] £ 1 *5<tO:^ 2 0*ftMlC*fr>T. H 9 
>->'X*Q 3 1 £Q 3 7 ©*HWIW:£AnSA.fc*lJ«. 
tH*j h 7 >vX*Q 2 1 fl^-XC h 7 >5?^^ 

C. SB3*J;C«B4©fEl6»»fe:*l»"C, b?>9X9 
Q 5 7 £Q 6 7 ©«afltt**Att#*fc#lJ5£<fc LT*>£ 

7 3 £Q 7 4 An#Afc«J*£ LT*>£ 

[0 0 8 5] »i*«t^jB3©*i6»ffifc:*t»T. mil 
«5f30 tSS8^ 3 7 £©|SM3 itfliH 1 3 7 LWBj&f- 3 

U ^©»8i»fl£@88fcJ:0ayp«J£Vref2&4J«f4 

f66 fc«K*?6 i fc<DMc-etwpna*a*«8ttUT 

EEVref66tsW*i5tlUT , bA»r». 
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[0 0 8 6] *S06»»tC*(r>T. Ji*MR«dK I 1 K 
fflS-r-5**«ffiVref2. Vref3. Vref6££erf3« 

R 3 0 tr#^T^«ffiy-T h* C <fc K J: 0 

issns. c:©«i^cfcnti. «ma^ssst2 2 

EESES4 0O»BE^<k©|BlO«ffi3&«— fifcft*©7?.- A* 

•y t- u *i£v b ©je»fc*»a>to & r»*ttiRm«E 1 1 s 
10 to 0 8 7] &mmmm®&2 8. 2 9. 4 2. 4 7. 

48. 52. 59. 60. 71 ICfc^T. *X9]TV>5 

«*tf. JM©IU»0tt££t>'C. #fflH|g&4 0©#EE 
At h7>y^^Q6 8©y-h<k©p B 1. »taR2 9t 
tii7Jh^>^^Q2 l©I5 7?tO*IM«th 
5 >vX^Q 6 9 ©y- h £4>mi=. -t-twetlV— 

[0®©fB#ftfK9i] 

20 [si] *fgaj©^ i ©nis^sgsr^-rmjEi/^a. 

>©*55M«s£0 
[0 2] «^&tbI3S§£«£T£if^[ei&©mMi$*$i£ 

0 

m 3 ] «geu*;x u-^©tii^mm-ai*«tiii#tt^ 

*T0 

[04] <Hff©iKt*RLC:*rt-*Hl*«BEVo*J:^ 
h7>^Q3 1, Q3 7©y— h©«JE$^-T0 
[05] *f5W©^2©3fel6Jgffi*^-r01ffi^0 
[06] *£9!©£3©?d6J*S«iK?Hlffi£H- 
30 [07] *%H©JM©3d6&g&*THlffi£H 
[08] *£H0%5®ltire£&*-rBlffi!£H 
[09] *SMO)B6©Jldt*aft^Hl4e£H 
[010] f&MftJg&RTOEMra. U-^©«EBS«lft 

[011] ft©t^«»Sfe*TteU^aV'-5'0Mta 
W«5)t0 

[01 2] ftflf<0«iS*RLlC«t" 5tB?J«EEVo. h 
7>yX^Q2 ( Q8. Q 1 4©Kl"f>«tftID 43<fc 
^h7>^^Q8, Q 1 4©y— h©«JE^-T0 

40 m*<»vm 

2 1. 3 9. 44. 5 0. 5 3. 6 8Htffl/fal/- 
^.2 2. 5 4temilSA7j3fS^. 2 3. 5 5««iSm* 
2 8. 4 7. 5 9 {±Hifrii*§[HJS8 (jB 1 ©ii*SlHl 
S§). 29. 42. 48. 52. 60. 71 ttMiftiitS 

mss ($2 earning) .31.6 iowmi? (^7 

> K«?) . 3 5. 6 5 li^EElEliSS («BE^a5lsl?S. t& 
ta^BElslSS) . 4 0 tt#EEElS& (ffi^»IE®SS) . Q 2 
I«tii73h5>v7.*. Q31. Q57. Q73. Q9 
4\Zb7>i/Z5' (mi©h^>> ? X^) . Q3 7. Q 
50 6 7. Q7 4. Q9 3llh7>vXi' «2©h7>v 
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